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OVEL FORMULATION HELD OF INVENTION The present Invention relates to a novel formulation containing {R} - •- 
0. 1 1 -D:hyd;< ;>:■ c hen::-:- la :i evel-m : men 'i y dene: ' p-mm.- : -3 -pipe! dinecarboxy lie add or a pharmaceutics*/ 




The fonnuiafions containing {R)-1- (3- (10,11 -0ihydro-5H-dibenzo [a dj cydohepten-5 -y isdene) • I -prcmyn-3- 
piperidinecumoxyiio aod or a pharmaceutically acceptable salt thereof, as suggested in WO 95/18793 and WO 97/22338, 
(dates; to formulations which may be prepare-::! by eom--e;irlomsi techniques. I' he formulations mentioned may appear in 
conventional forms, for example capsules, tablets, aerosols, solutions, suspensions or topical applications. 



• he hai: lite tor (}'<)■■ I (3- ( 1 0.1 i TTihydro-SH mberizo [a, d] cyclohepten-5-ylidene)-1 -propyl) 3 pipehdirwmm-oxyiie acid 
relatively short, and in orctei to control the release of the com- pound In such a manner that an effective coneantiah-on in 
the blood can be maintained over an extended period of time but also that the drug concentration in the blood remains 
re:.:;- lively constant over an extended period of time, there exists a need for a modified release formulation for -RL1- (-3- 
(10, 1 1-Dihydro-5H-dibenzo [a, ti] cyciohepten-5-ylidene)-1-propyl)-3- plperidlnecarboxylic acid. 



The use of modified release formulations will furthermore improve patient compliance as II reduces the numbers of 
dosages per day to be taken. 



Thus one object of the invention Is to provide modified release formulations containing (R)-1- (3- (10,1 1-Dihydro-SH- 
dibenzo [a. d] cyclohep-en-5-ylidene)- 1 • propyl}- 3- piperidinecar bo<y He acid or a pharmaceutically acceptable sal: thereof in 
order to reduce the fluctuations in plasma concentrations and thereby reduce any inconvenience hereof. 



in order to ; educe plasma fluctuations It :s necessary to provide modified release formula- none with zero- order drug 
release. However, zero-order drug re-ease is difficult to obtain ?or modified release products, especially for matrix tablets 
comprising hydroxypropylmethyloeilu- lose, which is an often used polymer withm modified release formulations 



SUMMARY Of- THE INVENTION I- has now surpusmpjy been found that modeled release formulations with /em-order 
drug release containing (R)-1- (3- (10, i 1 -Dihydro-5H-dibenzo [a, dj cyclohepten-5-ylidene)-1 -propyl)- 3- 
p:perldlneoa:bo:<yi:o .acid or a pharmaceutically acceptable salt thereof dispersed In a polymer*: matrK comprising a: least 
one release rate controlling polymer can be provided. 

The present Invention further provide modified release formulations with zero-order drug re- lease wherein the polymeric 
matr ix comprises a combination of a polyethylene oxide and a hydroxypropylmethylcelluio.se so thai the in vitro dissolution 
rate is decreased compered to what Is obtained with polyet-ylene ormie as ram controlling polymer. 

Furthermore, the present invention relate to mod mm release formulations comprising a combination of a polyethylene 
oxide and a hydmxypropylmethylcelluiose making the m vitro zero-order dissolution profile independent of pH, Indicating 



The requirements of the dissolution profile for the formulation depends on the disorders to be treated and thereby by the 
ratio between the polymers used. For disorders having a rela- fiveiy short treatment period, for example during the night, 
the dissolution rate should be higher than for disorders requiring once daily treatment. The in vitro dissolution profiles can 



be modified according to the actual requirement. 



The present invention further provides a method of treating conditions or indications related to all painful, hyperalgesia 
arid/or inflamma i i 3 i I n ! nou o-jeri 

inflammation, migraine, neuropathy, Itching and rheumatoid arthritis u ary incontinence; angsogenesis as weii as 
itici 3i i i n i f f. m 5 insulin- 

dependent diabetes mellitus (NIDDM) and ageing-associated obesity, by ac~ - - ^ - i rcr , - f i 

amount of a m < i release formulation contain- lag \ {3- ( 1 0. 1 1 -Dihydro-oH-diben/o [a. d] c:ycichcp:en-5-yiiciene)- 
1 -propyi)-3- piperidinecarboxyiic acid or a pharmaceutical^ compound thereof to a patient in need thereof. 

Furthermore, 1 present invention aiso provides the use oi a modified release formulation containing (R;-i-- ( {10. i 
Dihydi > r I - - v; , - 3- pipe iin< - >xylic acid or a pa , mpound 

thereof in the manufacture of a medicament, for treating the above mentioned conditions or indications. 



The present invention I provide:; a pharmaceutical composition t i ; <;e in I treatment of me above mentioned 

. ! d r - ! ' ^ , t. > [it 1 I D yd'o bH- 

ditx i j i i'c> i' < , i ^ i n thereof 

DESCRIPTION OF THE INVENTION Accordingly, the present invention relates to a modified release formulation with 

zero or let Ir ig u < ' u, y h d 

pip tidiri 3 f > i 1 - 
one release rate controlling polymer. 



Wihin the f < ' nt r < p)1 (1 >ih i " ii < 1 1 I ^ > i ne}- 1-propy!)-3- 

piperidinecarboxyiic acid may optionally exsst as a pharmaceuticaily acceptable acid addition salt, metal salt or, ootionallv 
alkylated, ammonium salt. 

Examples of such salts Include inorganic and cigar; lo acid addition salts such as hydrochio- ride, hydrobromide, sulphate, 
phosp" ate i i i f it nil* 5 c ><j « x i ui t < c> <l i > - a j i n to imc 

or >rg ni a< id additlo 

Furtheie'ir \-" l ~ n 

a , 1 I < It, IM 1 in i ujr At ^ " 1 I i i n 

Also included are the hydrates of the above mentioned acid addition salt which the present compound are able to form. 

iE i i i Ii 1 [ J < l °, -m 

u n n i t n r i 3 met ii r r a ovv r 

alkyiamnx ium proximately the same J° he - a - n 

In a preferred m > of h Invention ;R)-1 - (3- ' 1 i -■Dihydro-bi-i-- dlbetvo [ ] Ii i 1 Ii i i 1 (. topyb 

3-plperidlnecarbcxy!ic acid is In the form of the hydrochloride salt. 

(R)-1- " - b ylidene)-1-propyl)-3- pm c r acid or a 

ph - -ed in WO 

95/18793 and WO 97/22338. 



\>> < i 1 11 3 O ' 1 3, ] >l > N 1 N < f ^ t I, - 0 i 



Examples of modified release formulations which are suitable for incorporating (R)-1- (3- (10,1 1-Dihydro-5H-dibenzo [a, d] 
ycli v >t > ' r p " ,pv di i a v, j ;id are described in Nui, H. W., Robinson. J. R. and Lee, V. H. L, 

Design and Fabrc , - ; .\m Dug Delivery Systems. Controlled Drug Delivery. Fundamentals and 

Applications, Sec. Ed. edited by J. R. Robinson and V. H. L Lee 373-432 1987. 



The tern < e? je "a e c > f ill ig poly ner"as used herein includes hydrophilic polymers, hydrophobic polymers or mixtures 
of hydrophilic and/or hydrophobic polymers that are capa- ble of retarding the release of (R)-1- (3- (10,'i1-Oihydro-5H- 



dibenzo [a, d] eyclohepten-5- ylidene)-1-propy!)-3-p!peritiir;ecarboxy!ic acid in vivo when the compound is dispersed in a 
}if I hp , ' ' ' mi i in > n 

Exampl< c 1 ' ; - , i >0 > c ^ ' - i , i < >< u 

hydroxypropylmethyiceilulose and hydroxypropylcellulose: polyethylene oxide; aikyicelluiose such as ethyleellulose and 
msthylc« ulo e carho<ymetby eiiulose coc -il , myipyuoildone; 

cellulose acetate; cellulose acetate butyrsi ce 3se acetate phthalate; cellulose acetate trimellltate pt /vi- nylacetate 
phtlia k h t dnx / >r >pvln e > h i ( i i , it <- >j y =tikyS 

'. r ■ o ■ „r v Tic c - 1 ' v 1 

acrylic or rnelhacryiic acid osiers, copolymers of acrylic n rnethaoryiio acid asters xeim waxes shellac and 
hydrogenated vegetable oils. 



In a preferred em e c ie e -a ° a - i ie a hydraxyproj: thyicelloiose 

t polyethyi? oxid t c rib - h> >f 

in a particular embodiment of the invention there is provided a release formulation containing a polyethylene oxide. 

i a >t >i >a i a 

hydrcxyprop* 1 < 

An especially preferred type of hydroxypropyimethylcelluiose for use in accordance with the Invention Is an 
hydroxypi >p < ' n o na ■ VV- >c^ (Dow Chemical Cr ) i e< , nt i f 

include the K grades such as Methocei K15M Premium CB, Methocei K100M Premium CR,' Methocei K100 Premium LV 
and Metric- ce! K4M Premium. Other suitable Methocels Include the E, F and J grades. 

An especially preferred type of polyethylene oxide for use in accordance with the Invention is a polyethylene oxim? sole 
under the trademark Sentry Poiyox {Urnon Carbide Corp.) or equivalents Suitable Poiyoxs include Ihe Poiyox VVSR 
grades such as Poiyox WSR Coagu- lant, PolyoxWSR-301, PolyoxWSR-303, PolyoxWSR-1 105. 

The hydroxypropylmethylcelluloses used according to the invention preferably have a viscos- Ity (2 wt% solution at 20 °C) 
of about 100 to 100.000 ops Especially suitable are Methocei K types or their equivalents. The polyethylene oxide used 
according to ihe invention prele-ably *}--ic a molecular weight of about 100.000 to 7,000,000, more preferably 900.000 to 

7.000,000. 



To ensure correct release kinetics, the formulation of the present invention contains about 5 and 75% by weight, 
preferably about 20 and 50% by weight release rate connx;;:^.- poly- me; is) 

The modified release formulations according to the present invention may preferably include any relevant !«ter. The choice 

Of tllf- e Pa f f lirlu 

Jili i i if - h \ a 1 , ' - 

Suitable diluents Include pharmaceutically acceptable rt filters s s c a;;;n alluic e actose dibasic 

il ; i'jIii a t if < i > I > I I f , , ' . , 

cellulose such as Avice! pH1 12, Avicel pH101 and Avicei pH102: lactose such as lactose monohydrate, lactose 
anli i M' a Pharmaiose j 2 i ; dibasic calcium phosphate such > Emcompress; mannitoi starch: sorbitol; sucrose 
and glucose. 

Suitable lubricants include, for example, colloidal silicon dioxide such as Aercsii 200: talc; stearic acid: magnesium 
stearate and calcium stearate. 

t n "E u i t i ' i I i| ! 

ethers; poiyoxyethylene t a p» yoyethylene sorbitan fatty acid esters; polyoxyethylene steatates; 

polycxamers and waxes. 

The modified release formulation can be produced either by using a granulation method fol- lowed by compression or by 
direct compression, thereby avoiding the ..c-uulatiori process step. 



p r < r hh 1 t. enteric coated tab- lets or capsules, wax or 

polymer o at-"J tat !-t > ir i i it I i f ir i 

matrix targets. 

if It il I - i ^- ■=) i - -\. 1 a 

pharmaceutical!)' acceptable sait thereat in the for rn of a modified release formulation can be used i t treatment of 
conditions or indications related to aii painful, hyperalgesia and/or inflammatory' conditions In which C -fibres play a 

P i I If J. V' > X I ' I ' , > ' ' \ - ' ' -' " ' - - 1 'I ^ 111" 

migra a r , - uises pes herpe iin (2 id pain as it is generally associated with acute 

it i i ii hi > !i \ and/or Inflammatory conditions i i ( <. by various types i neuropathy in! post- 

traumatic, toxic), neaiaigM, rheumatoid arthiilis. spondylitis, gout, inflammatory bowel disease, prostatitis, cancer pain, 
ohroru ii 1 I 
autoimmune dermatoses, osteoporotic pain. The present compound in the form of a modified r<. • • • • > "ion may also 
be u °< hi ' m > c r 3" k i i , ' , t' 1 <■ ot smj og^ns- >!•- 

Further, (R) 1 3 o i) o i I ° p i uylic acid or a 

pharmaceutical!-/ acceptable salt thereof in the form of a modified release formulation can be used in the treatment of 
conditions or Indications caused by or related to the secretion and i , h o or msulln antagonising peptides and other 
peptides derived from the sensory nervous system, e. g. non-insuiin-dependent diabetes mellitus (NIDDM) and ageing- 
associated obesity. 

The above mentioned conditio is < indications are herein after referred to as the disorders. 

The term treatment as used herein may be described as the treatment, prevention, elimination, alleviation or amelioration 
of one of the above disorders. 

The term patient as used herein includes any mammal, especially a human in need of such treatment, prevention, 
elimination, alleviation or amelioration of the above disorders. Such mammals include also animals, both domestic 
animals, e. g. household pets, and non- domestic animals such as wildlife. 

The terms"zero-order drug retease"arKf first-order drug releasees used herein refer to an in vitro zero-order drug release 
tiid nn 'Hi i -irst c <■ -, j < ><;< t s'C y 

EXAMPLES The following examples illustrate the present invention. However, the examples are not in- tended to be 
construed as limiting. 

EXAMPLE 1 Hydroxypropylmethylceliu c ses Met tc ;e - -1M Premium, Methoce! K15M Premium CR and Methocel K100M 
Pi- Of 

piperidinecarboxyllc acid, HCI tablets ^ Mi i y re ~ h ti«=ngth, mg 

9C yi fable Gr - t 

proci acid, hydrocloude. rng Water q. < q. s, Matrix Polymer, 60(20%; 130(60%; Lactose. 

r t t U ale mg33(R I £ MO 11 Dihydro-oH-dibenzo [a, d] 
1 1 h t ii -piopvh-3- plpeudmecaiboxyiic acid hydioxypropyimetuyloelluiose arid laorose anhydrous are 

mixed in a nigh shear mixer and granulated with water. After drying, me granules are mixed with talc and magnesium 
:1< i iM i - ' p - 1 c t e Mp 

Dissolution tests has been performed according to USP Paddle method (Water, 50 rpm, n=3). Dissolution profiles as 
shown i i c c. 

I i 11 ni 2 . r n i 0 t ir< >r < )!u n ( of 5 



The dissolution rates decreases as the content of matrix polymer increases. 

EXAMPLE 2 The high molecular 'weight polyethylene oxide, Sentry Polyox WSR 1105, as matrix polymer in (R)-1- (3- (10, 
1 1-Dinydio-5H-dibenzo [a. d] cyclohepten-5-ylidene)-1-propyl)-3- piperidinecarboxylic acid tablets 'Tablet Strength, rng 60 



(30%) 90(30%) Tablet Gross Mass, 300200 (R)-1- (3- (10, 1 1 -Dihydro-5H-65, 8 98,7 dibenzo [a, d] cyctohepten-5- 
,'lid ' ' ) 1 v " 96 {46 

- S-earate, mg 1 1,5 Talc, mg 2 3 (R)-1- (3- (10,1 1 -Dihydro-5H- 
dii m <- |a i\ ! i. ^ ! 1 f i t 1 r < i ok- 1 and 

lactose anhydrous are mixed In a high shear - > and granulated with a Alter diving, the granule an; < < d with 
talc and magnesium stearate and compressed into tablets on a tabletiing ma- chine. 

Dissolution lests has been performed according ;o I Paddle method (Water, 50 in - Dissolution proMies as 
sho vi n Fk ii - - - ' ' ^ " v A " 

tratlorr o 4o oi 6th . oo . , Ac ^ A , ok ,r 

flu ii< i i it >n t I ii 3 i> ( i > i > 

EXAM HI ' )t\ - ^ jn of the t j molecular weight polyethylene oxide, Sentry Poiyox WSR 1 105, and the 

\ I in t ( 1 / ii f 1 ) Jin, iro oh 

dibenzo [a. d] Cvol i fit !~4 

Gn ,ni|( C 1 ! i. c t 

pib n Jin ^ o i r i ci 1° 

VltfhoM t ' J > > nl m< 11 "11? 11,2 

: ■ ssium Stearate, mg 11 1 i ale, mg 2 2 2 (R)-i- (3- (10,1 1 -D!hydro-5H-dibenzo [a, d] cyciohepten -5-yiidenej-1 - 
propyi)-3- pipendineo ul ,<A , h r o i '« ;d|x ,\- ; > oi >< » 1 in 

lactose anhydrous are mixed In a high shear mixer and granulated with water. 

After drying, the granules are mixed with talc and magnesium stearate and compressed into tablets on a tablettlng 
machine. 

Dissolution tests has been performed according to USP Paddle method (Water, 50 rpm, n=3). Dissolution Profiles as 
shown in Figure 3. 

lilt jh h i [ ( i j i n i 1 1 i > i >l > 1 

when combining the hydroxypropyimethylcelluiose, Methocei K1 OOM Premium CR, and the high molecular weight 
polyethylene oxide, Sentry Poiyox WSR 1 1C5 zc ter dissolution profil tained. Even 2 r gh molecular 

weight poiyethyl- ene oxide and 36% hydroxypropyimethylcelluiose, zero-order dissolution profiles are ob- tained. 

I i p< > ib i l i|u i 1 '< > 

matrix polymers. 

EXAMPLE 4 Investigation of In ^ ^ d p. o> \ Mi >c e f.e" "f J U - ' , , alions ' i; 

been iJt i - A i r d j j nns >x3th 

Sentry Poiyox WSR 1 105 and Methocei K100M Premium CR as ^a'r / M ■= s r ' / m "let 

P> J 5 rng 200 20J F (° t 1 / il I J O , ^ t 

- i 1 -< ^ j i r t r o A' te , u . S° i i. c ' ',)■- > ' 

Mf ft \ , ill o< tui 2 2 (R)-1- 

(3- (1 0, 1 1 -Dlhydro-5H-dlbenzo [a d cyciohepten dene r. 

lactose anhydrous are mixed In a n shear ' and granulated with wans? Alter diving, the granules are M:<ed 
talc and magnesium stearate and compressed into tablets on a tabletiing machine. 

[jissoiuiion ?esis has been performed according to USP Paddle method [50 rpm, nM; in the foilowingmedifi: Water 0,1 H 
hydrochloric acid (pH ■ ) 0,07 M phosphate buffer (pH 4,75) Phosphate-citrate buffer (pH 6,8) Dissolution Profiles for the 
h j"t\ in I rgure 4a. 

E>i o - i c i i\ v Poiyox WSR 1105 and Methocei K100 Pre- mlum CR as shown in Figure 

4b. 



r N t -A -I \ " 1 t- \ i he hup no l it weight 

polyethylene oxide, Sentry Poiyox WSR 1 1 05, zero-order release is ob- tained independent of pH in the dissolution media. 
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CLAIMS • A ::x.-:1i:':-?d leiease 'formulation containing ;,hV '• :3- ■ 'a ' :-Djhydro-5H- dfbeiizo [asd] cyciohepten-5-yiidene)- 
2. A formulation according to cUitn • 1 wherein the formulation is a zero-order drug re- lease formulation. 



3. A formulation according to any previous claim wherein (R)-1- (3- (10, f : -Dihydro-5H- dibenzo [asd] cyciohepten-5- 
yiidene)-1-propyi>-3-piperidinecaibo*yiic acid or a pharmaceotl- caiiy acceptable salt Is dispersed in a release rate 
controlling polymeric matrix comprising at least one release rate controlling polymer. 

4. A formulation according to any previous claim, wherem a: least one release rate oon- trolling polymer =s selected from 
the group consisting of hydroxypropyimethylcellulose, poly- ethylene oxide, or mixtures thereof. 

5. A formulation according to any previous claim, wherein at least one release rate con- trolling polymer is selected from 
i i consisting of h ir n t m having a viscosity of about 100 to 100.000 cps, and polyethylene 
oxide having a molecular weight of about 100,000 to 7,000.000, or mixtures thereof. 

6 ft >i nulatio - ording to any previous claim, wherein at least one release rate con- trolling polymer comprises from 



A formulation according to any previous claim, wherein at least one release rate con- trolling polymer comprises from 

8. A formulation according to any previous claim, wherein (R)-1- (3- (10,1 ;-Dihydro-5H- dibenzo [a, d] cyclohepten-5- 
yiidene)-1 -propyl)-3-plperldineoarbo;<y1ic acid Is m the form o? me hydrochloride sait. 

9 A formulation according to any previous claim which comprises ernes ic coated tablets or capsules, wax or polymer 
coated tablets or capsules or time-release matrices, or combinations thereof. 

to. A formulation according to claim 9 wherein the formulation * related to matrix tab- lets. 

; 1 . A method of treating tne disordeis by administering an enec-ive amount of a formu- latlon according to any previous 
claim, to a patient in need thereof. 

12 A method according :o claim 1 1 wherein the disorders Is related to neurogenic Inflammation. 

1 3. A method according to claim : 1 wherein the disorders is related to non-Insulin- dependent diabetes mellitus (NIDDfvl). 

14. Use of a formulation according to any previous claim in the maruraoture of a ma- dlcament for treating the disorders. 



is The use according ;o claim 14 wherein the arsora-r r rs ; elated to neurogenic inflammation. 



16. The use according to claim 14 wherein the dsso'ce's is related to non-insulin- dependent diabetes mellitus (NfDDM). 



1 ?. A process for the preparation of a formulation according to any previous claim, which comprises combining the 
constituents thereof -.a the required proportions. 



